Amendments to claims of 12. January 2005. 



CLAIMS 

1 . (Currently amended) Packet switching data communications networks or packet n e tworks with 
closed loop implicit feedback flow control comprising 

a^Window-Time-Space Flow Control, WTFC, where a determined single server queuing system 

model with a finite number of packets and known value of a total network capacity point Wo,To 
of a total network window Wn . a total serving time T n and an aggregated propagation time 
define_a window - time plane/spaee of a packet window W and a delay time T . said piano 
contains 

a hyperbola through said WnT n and a set of network response curves for various fractions each for a 
fraction of total network capacity a, said hyperbola and said curves contained in said window - 
time plane, wherein each said response curve is determined with a break point points lying on 
said the hyperbola through Wo,To, said piano together with 

a current W,T point measurement, wherein said window - time plane is used to determine whether 
said W,T point is positioned above or below the said hyperbola, and to calculate optimal value 
of said capacity fraction o^and said break point coordinates of the current response curve, 
wherein said break point coordinates arc is used to calculate an optimal window Wn (a). and an 
optimal delay time T o{a}, and their ratio to obtain an optimal packet sending period t"Ta) : 
constructed using: 

a terminal t e rminals that do use said window - time plane and said W,T point measurement to obtain 
said optimal packet sending period and said optimal window, and are is constructed using a 
packet receiver (113) and a_packet transmitter (101) of packets or other data units, wherein each 
packet contains a packet header .-and: 

anode nodes (201) that do or do not use a method to signal said total network capacity Wo,To m 
fern by updating a set of elementary network channel parameters in said packet headers. 
wherein said network parameters are a cumulative propagation time T ^^ , a cumulative reciprocal 
capacity and a minimal channel capacity C k, 

2. (Currently amended) Network of Claim 1 wherein said packet transmitter (101) comprises Paeket 
transmitter (101) of Claim 1 that form packet in s e gmentation process (102) when us e r data exist and 
includ e in it's header aclcnowlodgmont data as ordered from th e rocoivcr, or form separate 
acknowledgment packet as ordered from the rccoivor, store packet in packet buffer (101) and emit 
packet tfirough packet sending process (105) comprising 

a header initialization process (103). 



3 . (Currently amended) Network of Claim 1 wherein said packet transmitter (101) further comprises 
Packet transmitt e r (101) of Claim 2 furth e r comprising 

a method to send a the packet sending initiation when two conditions are both satisfied: said optimal 
packet sending period t"Ya) expires and said optimal window W n (a) is not filled, condition of 
pack e t sending period 

a method to check said optimal packet sending period to"'(a) expiration in a process of transmission 
rate clock signal with a one credit buffer (108);^ and condition of 

a method to check said optimal window Wo(a) not being filled in a process of optimal window check 
(111) that verifies whether current window is less than Wo(a) are both satisfied . 

4. (Currently amended) Network of Claim 1 wherein said packet transmitter (101) further comprises: 
Pack e t transmitt e r (101) of Claim 2 furth e r compri s ing: 

an area check process (1 12) to check the position of th e said measured point W,T position relative to 
said hyperbola in ar e a ch e ck process (112) by calculating inspecting a condition formula 

(W-1)/(Wo-1)>To/((t-To)Wo + To), 

a W n (a) calculation process (1 10) to calculate calculation of said optimal window Wo(a) in W q(€6) 
calculation process (110) using Wo(a) = Tp • W/T + 1 if said condition formula is satisfied and 



WQ(a) = Tpy/^T — Tp j+ 1 if said condition formula is not satisfied. 



a t n "Ya) calculation process (107) to calculate said optimal packet sending period calculation of 

to"'(a) ifr4o "'(a) calculation process (107) using t[)(a) = T/Wo(a) , t(;(a) = t{)(a)(l + yTo) and 

. . fptb"(a)i, iH-(l-p)t()'(a). 
t(;'(aj. =r " K-i V . / V wherein B and Y are filtering parameters . 

5 . (Currently amended) Network of Claim 1 wherein said packet transmitter (101) further comprises: 
Packet transmitter (101) of Claim 2 furth e r comprising: 

a method to use ■ usag e of parameters provided by said packet receiver (1 13) after acknowledgment 
reception, 

a^W,T point measurement method in W,T inside the a W,T point measurement process (106) using a 
transmission time of the packet k t(Pi.) and an acknowledgement time of the packet k t(Aw) in 
formula T = t(Ak) - t(Pk), and a last packet sequence number Pi, and a last acknowledgment 
sequence number Aj in formula W = P^ - Aj and using a window correction formula 

=(k- j)(t(Ai^)-t(Pk))y/(t(Ai^)-t(Ajjj to obtain corrected value for window W : 



a method to calculate and correct calculation and corrootion of param e t e rs said total network 
capacity point Wo,To and said aggregated propagation time Tp inside a the total capacity 
estimation and correction process (109). 

(Currently amended) Network of Claim 1 wherein said packet receiver H 13) comprises Paeket 
r e ceiver (1 13) of Claim 2, that aft e r pack e t rocoption with pack e t rocoption proc e ss (115) extract data 
with extraction proc e ss (1 H) and d e liv e r th e m to users, compri s ing 

an extraction process (1 14) adapted to extract said ef^umulative propagation time from a backward 
cumulative propagation time variable T ^;^. said cumulative reciprocal capacity from a backward 
cumulative reciprocal capacity variable S r^, said minimal r e ciprocal channel capacity from a 
backward minimal channel capacity variable Cjminb . said last acknowledgment sequence number 
and s e nding time parameters from the said packet header insid e the extraction proc e ss (111), 
and said transmission time from a backward transmission time variable Trpi .)h or from a local 
record, 

a method to deliver delivor>^ of extracted parameters to the packet transmitter (101). 

(Currently amended) Network of Claim 2 wherein header initialization process (103) comprises 
Initialization process (103) of Claim 2 comprising initialization of packet header variables by: 

a method to set a s e tting th e forward last acknowledgment variable ajf to the value of said last 
acknowledgment sequence number received, 

a method to set a s e tting backward last acknowledgment variable ajb to the value of said th e same 
forward last acknowledgment variable received in packet from the opposite direction, whose 
acknowledgment number is carried by a new packet^ 

a method to set a s e tting forward transmission s e nding time variable T(pk)f to actual local time^ 

a method to set said s e tting backward transmission sending time variable T(pk)b to the forward 

value of the same forward said transmission time variable received in packet from the opposite 
direction, whose acknowledgment number is carried by a new packet. 

(Currently amended) Network of Claim 2 wherein header initialization process (103) further 
comprises Initialization proc e ss (103) of Claim 2 furth e r compri s ing initialization of said packet 
header variables when said total network capacity signaling method is used, by using : 

a method to set a s e tting forward cumulative propagation time cumulative variable Tpof to zero; 

a method to set a s e tting forward cumulative reciprocal capacity value cumulativ e variable Scif to 
zero; 

a method to set a s e tting forward r e ciprocal minimal channel capacity variable Cj^inf to the maximal 
value; 



^....th^djoco^ values from .aidjbrwar^variab.es Tpo. Sc. i and C...received in the 

opposite direction packet to tbe^ saiibackward variables T^^ca.andCi^j:esEectiy^ 
(Currently amended) N^,.odcofClMa^^ to-(a) calculation process (1 07) with one credit 
buffer (108) o f Claim 3 compri s ing comprises 

a.connection startup algorithm for smooth packet sending, and^ th^U^t^ expiration of a 

time period initialized: 

^^^^^^^^j^^^^f^^i^^ before first acknowledgment reception, and if there is 

no credit stored, s,idflrsLmttho^ §^ -^^'^ ''"f^^'" ^ ^ ^ 

same value of said time period, 

^^^^^^^^^^j^^^^^^^ before f.st acknowledgment reception, and if there is 

credit stored in^aid^l^dilbu^^ double yalueofsaid time penod 

and initiates packet emitting, 

^^^^^^^^^^^^j^^^ after first acknowledgment reception, ^idjhirdm^ 

sets said credit buffer to 1 and initiates packet emitting. 

10 (Currently amended) Netwod^^fClmm^^ ^ -P-'^ . 

■ correction process (1 09)^mai«-^.e«^.=*^ comprises, when ..idt^ network capacty 

signaling method is used 
amethodtocMcuiate^^ 

T = Z Tpi + Z T^i - T,b = Tpo + m[z 1/Ci - 1/Cb J where M^^tandsfora^^ 

^ i i ^ 

length , 

1 I X Kx/ T - T + T wh^rf^ stands for 
^^^^^^^^1^,,^^ .aid total servimiim^- c alculat.on of To by Tq - Is + Ip wn ^ 

o.„,;.. tim^ available from the said minimal channel capacity, 

. n^ethod to calculat e ^«id total network w jndow calculation of Wp by Wq = To/T, , 

extracted parameters from first or every packet received from the 

opposite direction. 

n (Currently amended) NM...lkMCMi^^ ^ , 

■ Lection process (109).m.i«^.^«^^ 

,,p,,it,,^igM^^ ^etwerieeapeei^^^stim^^ 

^^^^^^j^^^^^^^j^^^^ using To=T after the first 

acknowledgment is received, 



a method to calculate said total network window caloulation of Wn using Wo=To/(T-To) after the 
second acknowledgment is received^ 

a method to apply applying extracted parameters from every packet received from the opposite 
direction. 

12. (Currently amended) Network of Claim 5 wherein said total Teta4 capacity estimation and 
correction process (109) of Claim 5 furth e r comprising, fiirther comprises, when said total network 
capacity signaling method is not n e twork capacity estimation and pack e t pair m e thods are used, if 
measured T<To: 

a method to correct said total serving time — corr e ction of To using minimal measured value of said 
* delay time T, To=min(T), 

a method to correct said total network window corroction of Wo using 

W(5 = max((T6/To)Wo , w)if T<Tp, otherwise using = T<5/(t6 -Tp) and = T^/T^ , 
where W n ' and T n ' stand for corrected values, 

a method to correct said aggregated propagation time — corr e ction of Tp using 
Tp=To(Wo-l)/Wo, 

a method to app ly applying measured parameters from every packet received from the opposite 
direction. 

1 3 . (Currently amended) Network of Claim 1 wherein the nodes (201) are adapted to Nod e s (201) of 
Claim 1, that forward packets with forwarding process (202), comprising, when said total network 
capacity signaling method is used, 

a_capacity signaling process (203). 

14. (Currently amended) Network of Claim 13 wherein said capacity signaling process (203) comprises 
Capacit>^ signaling proc e ss (203) of Claim 13 comprising th e modification of First or e v e ry packet 
by 

a method to update said — updating forward cumulative propagation time cumulativ e variable Tpof of 
first or every packet using Tpo = Z Tpj , 

i 

a method to update said — updating forward cumulative reciprocal capacity value cumulative variable 

Scif of first or every packet using T^q = l/^i ? 

i 

a method to update said — updating forward r e ciprocal minimal channel capacity variable Ciminf of 
first or every packet using C^ = min(C|)^ 



